ABSTRACT.-Electrophoresis of serum from 14 species of Peromyscus revealed albumin polymorphisms in samples of P. maniculatus, P. leucopus, P. truei, P. difficilis, P. megalops, and P. floridanus. All samples of P. melanotis, P. crinitis, P. boylii, P. ochraventer, P. eremicus, P. californicus, and P. thomasi were monomorphic. Two samples of P. polionotus were both monomorphic, but they differed from each other. Polymorphisms were found in natural populations of P. maniculatus, P. leucopus, P. truei, and P. megalops. In P. maniculatus the long-tailed, forest dwelling forms of northern and western North America were monomorphic and the short-tailed, grassland inhabiting forms tended to be polymorphic. No relationship between the electrophoretic mobilities of the serum albumins of the different species and the presumed phylogenetic relationships of these species was observed. 
When the gel cooled (about 90 minutes after pouring), the tape was pulled off and the excess gel was removed by drawing a fine wire over the rim of the tray.
Slits to receive the sample were punched into cold gels with a sharpened metal slotformer. The slits were gently pried open to permit the insertion of about 2 lambda of sample. Excess sample, forced out when the slit closed, was blotted away. This reduction in the front-to-back dimension of the origin and in the size of the sample enhanced the separation of albumin bands.
The gels were subjected to vertical electrophoresis at 4? C for 3 to 4 hours, using 12 volts per linear cm of gel. The electrode compartments contained 10% NaCI and the bridge compartments contained undiluted (0.3M) buffer of the same composition as that used for the gels. Following electrophoresis, gels were removed from the trays, sliced horizontally, and the halves were separated. One half of each gel was then stained with protein-specific Amido Black.
Analysis and measurement of mobility were based on per cent migration of the albumin bands relative to one common form, designated Albumin 100, which is found in a laboratory stock of P. maniculatus bairdii collected by Van T. Harris in Washtenaw County, Michigan, in 1947 and 1949. Several albumin bands have previously been denoted by letters (Welser et al., 1965) , and these correspond to the numbering system as follows: A = 100, B = 98, C = 96, D = 86, E = 65.
RESULTS
The polymorphism in P. maniculatus and the different albumins found in P. maniculatus x P. polionotus F1 hybrids are the phenotypic expressions of codominant autosomal alleles (Welser et al., 1965 from a homozygous individual yields a single albumin band with a mobility corresponding to the allele present; serum from a heterozygous individual gives two bands, one corresponding to each allele (Fig. 1) . Sufficient data from breeding experiments are not available to establish with certainty the inheritance of the polymorphisms in other species, but all evidence obtained to date is completely consistent with codominant, autosomal, allelic inheritance.
Electrophoretic mobilities of albumins and frequencies of polymorphisms in samples of natural and laboratory populations of 14 species of Peromyscus are given in Table 1 . Polymorphisms were present in samples of P. maniculatus, P. leucopus, P. truei, P. difficilis, P. megalops, and P. floridanus. Two albumins also occurred in P. polionotus, but no single sample was polymorphic. The geographic distribution of the two albumins in P. maniculatus is shown in Fig. 2 . DISCUSSION There is no apparent relationship between the serum albumin mobilities of those species of Peromyscus studied and accepted phylogenetic arrangements of the species within the genus (Osgood, 1909; Hooper and Musser, 1964) . Mobilities in the closely related species, P. maniculatus, P. polionotus, and P. melanotis, are quite different, whereas the more distantly related forms, P. maniculatus, P. crinitis, and P. eremicus, have identical mobilities. The large (12%) difference between the mobilities of the two albumins in a polymorphic natural population of P. truei indicates that considerable in-dividual variation in this character can occur. Since we have studied a single parameter of a single protein with diverse and important functions, it is hardly surprising that serum mobility is not a phylogenetically conservative character.
Although they bear no relationship to phylogeny, the electrophoretic mobilities of the serum albumins are useful in characterizing and identifying species. Aside from the polymorphisms that are present in some species, the albumins are, within the small (less than 1%) error of measurement, invariable within a species. Therefore, this relatively easily measured characteristic has considerable potential for corroborating difficult species identifications based on morphological criteria and testing presumed interspecific hybrids once the extent of polymorphism within the parental species has been assessed.
Laboratory-produced F1 hybrids between P. maniculatus and P. polionotus, and between P. maniculatus and P. melanotis are readily identified by the presence of the albumins characteristic of both parental species. We have never found Peromyscus in natural populations with albumins suggesting interspecific hybridization. Waters (1963) suggested post-Wisconsin hybridization between P. leucopus and P. maniculatus in northeastern North America. Owing to the morphological similarity between some sympatric leucopus and maniculatus populations, there has been considerable recent, but as yet unpublished, speculation that these species may interbreed where they occur together. The predicted F1 hybrid condition is heterozygosity, and it is readily shown, by mixing the sera of the two species in the laboratory, that such heterozygotes can be detected. We have studied several populations of both of these species from regions of sympatry. Every mouse in our samples possessed the albumin predicted by a previous species determination using morphological criteria. No individual had albumins with mobilities characteristic of both P. leucopus and P. maniculatus.
The geographic distribution of the polymorphic albumins within P. maniculatus was well correlated with Blair's (1950) division of the species into grassland and woodland ecotypes on the basis of ecology and morphology. Those samples of long-tailed, generally forest-inhabiting populations from the western mountains and northern woodlands were all monomorphic for Albumin 96. Albumin 100 was present in high frequency in P. m. bairdii from the cultivated areas of the Northeast and, in lower frequency, in P. m. rufinus from the high deserts of western Colorado. This pattern suggests that relatively high frequencies of Albumin 100 may characterize the short-tailed, grassland forms inhabiting the Great Plains. The factors responsible for such geographic variation in allelic frequencies seem a profitable subject for investigation.
In P. leucopus an unusual change in gene frequency apparently occurred over a short geographic distance. In November, 1965, a small sample (six mice) from Ann Arbor, Michigan, contained three individuals heterozygous for albumins 94 and 98. At the Edwin S. George Reserve, 25 miles distant, 11 mice all were homozygous for Albumin 98. This difference in allelic frequencies (P < 0.04 calculated from Fisher's, 1938: 100, "exact treatment of 2 x 2 tables") suggests very limited gene exchange between local populations as was found in P. maniculatus in northern Michigan (Rasmussen, 1964) . It is also interesting that the Ann Arbor population of P. leucopus was the only one of six samples of this species from northeastern North America that was polymorphic. It should be added that in November, 1967, no heterozygotes were found among six mice captured at the original site of the heterozygosity.
